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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to restore the performance of a 
membrane module without deteriorating its membrane by washing the membrane module 
with a first washing liquid contg. a metal ion sealant adjusted to acidity and flushing the 
same, then washing the membrane module with a second washing liquid contg. perborate 
regulated to weak alkalinity. 

SOLUTION: The washing liquid is used in a pH area where the deterioration of the 
membrane hardly occurs in the case the membrane module to be used for a purification 
treatment of natural water, such as river water or ground water is going to be restored. As 
a first step, the metal ions are desorbed from the membrane surface by the first washing 
liquid contg. the metal ion sealant adjusted to a pH of 2.0 to 4.5 and thereafter the first 
washing liquid is flushed away sufficiently by using pure water and the metal ions which 
acceleratively deteriorate the membrane at the time of washing are so removed as not to 
coexist by the weakly alkaline agent to be used for the second washing liquid. The 
membrane is thereafter treated by the second washing liquid which contains the perborate 
of the second step and is adjusted to the pH of 8.5 to 9.5 so as to remove the foulant 
derived from org. matter. 
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♦ NOTICES ♦ 

JPO and NCIPI are not: responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] On the film front face in the membrane module used for water purification 
processing of natural water, such as river water and an underground water, this invention relates to 
the washing approach of recovering modularity ability, without the membrane module from which 
membraneous ability, such as a rise of membrane module difiFerential pressure, and the amount fall 
of water penetration, change of an elimination factor, changed degrading the film, when the fouling 
matter carries out self-possessed deposition. 
[0002] 

[Description of the Prior Art] Recently, in water purification processing of natural water, such as 
river water and an imdergrovmd water, the art which applies a membrane-separation technique as an 
art replaced with coagulation sedimentation attracts attention. 

[0003] The water purification processing by membrane separation is an art which collects the water 
which supplied non-purified water and was purified by the secondary from the primary film side. In 
order to use water purification efficiently, processing of high recovery is required. Therefore, the 
concentration liquid condensed by high concentration contacts a primary film side. If water 
purification processing of a membrane module is continued, FAURANTO in concentration liquid 
will carry out self-possessed deposition, and will cause the rise of module differential pressure, and 
the fall of the amoimt of water penetration and change of an elimination factor to a film surface. For 
this reason, if change of the above-mentioned characteristic value reaches fixed conditions, it is 
necessary to wash a membrane module. In addition, module differential pressure here is the 
difference of the supply water pressure force of module differential pressure, and a retentate 
pressure. 

[0004] As an approach of washing the membrane module to which the engine performance fell by 
self-possessed deposition of the fouling matter, and recovering modularity ability, the physical 
washing approach which carries out scrubbing of the film surface with the approach of carrying out 
Flushing or air is periodically performed by the high-speed style. Moreover, even if it performs the 
above-mentioned washing approach, when degradation is remarkable and the engine-performance 
recovery by washing is inadequate, chemical washing by chemicals, such as a citric acid, and a 
sodium hydroxide, a sodium hypochlorite, is performed. Moreover, as washing by processing of pulp 
waste water etc., the washing approach by the perboric acid salt of strong-base nature is indicated by 
JP,55-75706,A. And the approach of washing the film of the copolymer which uses a 
polyacrylonitrile and acrylonitrile as a principal component with the mixed liquor of 
ethylenediaminetetraacetic acid and sodium perborate is indicated by JP,54-23080,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in scrubbing with Flushing or air, the table 
section is mainly removed outside FAURANTO and removal of FAURANTO near the film front 
face is not fully performed, but a non-removed object may accumulate and it may grow up. 
Moreover, since chemical decomposition is not made, it may become impossible recovering 
membraneous ability. Although metaled ion especially iron, manganese, etc. are removable in 
washing by the citric-acid solution of a sequestering agent, removal of FAURANTO of the organic 
substance is difiRcult. In washing by the sodium-hydroxide solution, although it is effective in 
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removal of a suspended matter component, removal of a calcium salt and a metal ion is difiRcult. 
Although it is effective in disassembly of tiie organic substance in washing by the sodium- 
hypochlorite solution, the effectiveness is reduced imder metal ion coexistence. In washing by the 
perboric acid salting in liquid independent, when there is a possibility of degrading the film for a 
high alkali solution and the metal ion lives together in FAURANTO, the film is degraded 
accelarative. The metal ion which did not build the chelate desorbed fi-om FAURANTO with 
ethylenediaminetetraacetic acid with washing by ethylenediaminetetraacetic acid and the mixed 
solution of a perboric acid salt acts on the reaction time in a perboric acid salt as a catalyst, and the 
fikn is degraded accelarative. 

[0006] When the membrane module which carried out long-term continuous running, especially the 
membrane module which a metal ion and the organic substance live together and serves as fouling 
are washed, by the conventional drug solution washing, FAURANTO cannot fully be removed for 
the reason of the preceding clause. When the conventional drug solution washes the membrane 
module which carried out water purification processing of the natural water, such as river water and 
an undergroimd water, especially, the effectiveness of engine-performance recovery is small. 
[0007] Moreover, by film like a cellulose acetate system and a polyamide system, if chemical 
washing is carried out in a strong base and a strong acid field, although removal of FAURANTO can 
be performed, it may degrade the film and it may become impossible to engine-performance recover 
it. In an alkaline penetrant remover still like a perboric acid salt, when metal ions, such as iron and 
manganese, live together in FAURANTO, the film deteriorates accelarative. 
[0008] 

[Means for Solving the Problem] In order to wash effectively the membrane module which carried 
out degradation and to carry out engine-performance recovery, after it w£ishes this invention by the 
1st penetrant remover containing the sequestering agent adjusted to acidity and it fully flushes the 1st 
penetrant remover with pure water, it is the washing approach of two steps which wash by the 2nd 
penetrant remover containing the perboric acid salt adjusted to alkalescence. 
[0009] In washing by this approach, a penetrant remover is used in pH region it is hard to make 
degradation of the film start, a metal ion is desorbed from a film surface by the 1 st penetrant remover 
containing a sequestering agent as the 1st step, and the 1st penetrant remover is fiilly flushed, and it 
removes so that the metal ion which degrades the film accelarative in the weak alkali chemicals used 
for the 2nd penetrant remover at the time of washing may not be made to live together. Then, engine- 
performance recovery of a membrane module is attained, without removing FAURANTO of the 
organic substance origin and degrading the film by the 2nd penetrant remover containing the 
perboric acid salt of the 2nd step. 

[0010] Especially the film material and membrane structure are not limited for the membrane 
module in this invention. For example, bipolar membrane, such as asjntnmetric membrane of a 
cellulose acetate system and a polyamide system, and a polyamide system, a polysulfone system, is 
mentioned. 

[00 11] If the sequestering agent of the 1st penetrant remover in this invention blocks a metal ion, 
ttiere will be especially no limitation. For example, a citric acid, ammonium citrate, a sodium citrate, 
etc. are mentioned. A citric acid and ammonium citrate are mentioned preferably. Although 
especially the concentration of the above-mentioned sequestering agent is not limited, its 3.0 or less 
% of the weight 1.0 % of the weight or more is desirable. Moreover, in order not to degrade the film, 
as for pH of a penetrant remover, 4.5 or less [ 2.0 or more ] are desirable. As for pH, 4.0 is more 
desirable in order to suppress degradation of the film to the minimxma. 

[0012] There are sodium perborate, perboric acid ammonium, etc. in the perboric acid salt of the 2nd 
penetrant remover in this invention. Sodium perborate is mentioned preferably. A cleaning effect 
becomes large so that the concentration of a perboric acid salt is high in the case of this application, 
although especially the concentration of a perboric acid salt is not limited, but since the film will 
deteriorate if too high, 3.0 or less % of the weight is desirable. On the other hand, since sufficient 
cleaning effect to recover the membrane module engine performance will not be acquired if the 
concentration of a perboric acid salt is low, 0.5 % of the weight or more is desirable. 2.5 or less % of 
the weight is mentioned 2.0% of the weight or more more preferably. Moreover, in order that the 
above-mentioned perboric acid salt may not degrade the film, as for pH of a penetrant remover, 9.5 
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or less [ 8.5 or more ] are desirable. In order to suppress degradation of the film to the minimum, as 
for pH, 9.0 or less are more desirable. 

[0013] The washing conditions in this invention are suitably determined by the property of a 
membrane module, and the configuration. A penetrant remover flow direction has desirable flow 
directions or such combination fi"om a concentration port and/or a concentration port to [ fi'om a 
supply port ] a supply port. Although especially a penetrant remover flow rate is not limited, 1 .5 or 
more L/min and 1 5 L/min or less are desirable. Penetrant remover temperature has 20 degrees C or 
more desirable 50 degrees C or less. A washing cycle has the desirable repeat of circulation, 
immersion, or circulation and immersion. Although especially washing time amount is not limited, 
its 2 - 20 hours are desirable. 
[0014] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these. 

[0015] The nano filtration membrane module (Toyobo Co., Ltd. make) using an example 1 
polyamide system unsymmetrical hollow fiber was used, the membrane filter was used for 
pretreatment, and real river water was processed for about one year by one pass operation at 90% of 
recovery. Periodical Flushing was carried out. The Flushing conditions were carried out once by one 

4 to 5 times the flow rate of the flow rate at the time of processing of this every 2 hours, the early 
stages of operation ~ 0.35kg/cm2 of module differential pressure it was ~ although — after long-term 
continuous-ruiming termination and module differential pressure — 1.5kg/cm2 It became. 

[0016] the 2-% of the weight citric-acid penetrant remover adjusted to pH4.0 with ammonia as the 
1st penetrant remover about this membrane module ~ using it — the penetrant remover temperature 
of 25 degrees C — repeat washing was carried [ the penetrant remover ] out for immersion from the 
modular supply port 3 times for 40 minutes with circulation for a sink and 20 minutes in amount of 
liquid flows 2 L/min to the concentration port. A sodium perborate penetrant remover is used 2% of 
the weight adjusted to pH9.0 with the hydrochloric acid as the 2nd penetrant remover after flushing 
the 1st penetrant remover with pure water for flow rate 17 L/min and 1 hour, and it is amount of 
liquid flows 2 L/min from a modular supply port to a concentration port at the penetrant remover 
temperature of 30 degrees C. Circulation washing was carried out for the penetrant remover for sink 

5 hours. 

[0017] The module differential pressure of the membrane module washed by the above-mentioned 
washing approach became 0.43kg/cm2. The recovery factor of the module differential pressure by 
washing was defined by the bottom type, and turned into 92% of recovery factor. 
[Equation 1] 

tmm (^} 

= (1 ) X 1 0 0 

[0018] The 2-% of the weight citric-acid penetrant remover adjusted to pH4.0 with ammonia is used 
using other membrane modules used by long-term continuous running of example of comparison 1 
example 1, and it is amount of liquid flows 2 L/min from a modular supply port to a concentration 
port at the penetrant remover temperature of 25 degrees C. Repeat washing was carried [ the 
penetrant remover ] out for 40-minute immersion 3 times with sink and 20-minute circulation. 
[0019] The module differential pressure of the membrane module washed by the above-mentioned 
washing approach is 1 .lkg/cm2. It became. The recovery factor by washing was 23%. 
[0020] The sodium-hydroxide penetrant remover adjusted to pH9.0 is used using other membrane 
modules used by long-term continuous running of example of comparison 2 example 1, and it is 
amount of liquid flows 2 L/min from a modular supply port to a concentration port at the penetrant 
remover temperature of 25 degrees C. Circulation washing was carried out for the penetrant remover 
for sink 1 hour. 

[0021] The module differential pressure of the membrane module washed by the above-mentioned 
washing approach is 1 .2kg/cm2. It became. The recovery factor by washing was 15%. 
[0022] Make the inside of a membrane module frill of water, and the air of 60m3/h was made to flow 
into a concentration port for 30 seconds from a modular supply port using other membrane modules 
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used in the example of comparison 3 example 1, in order to remove the affix in a module, it let water 
flow from the modular supply port flow rate 17 L/min and three parts to the concentration port with 
pure water, and the breakaway object was extruded and washed, and this was repeated 35 times. 
[0023] The module differential pressure of the membrane module washed by the above-mentioned 
washing approach is 0.8kg/cni2. It became. The recovery factor by washing was 54%. 



[0024] 
fTable 1" 












: 2£a96^x>lP CpH4) 
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9 296 




2m&%!^j^>m (pH4) 


2 396 




yl^mit^ h ^) ^ 2^ (pH9> 


1 596 


Stl&Vt3 




5496 



[0025] About the hollow fiber of the membrane module used by long-term continuous running of 
example 2 example 1 , the 2-% of the weight citric-acid penetrant remover adjusted to pH4.0 with 
ammonia was used as the 1st penetrant remover, and shaking immersion was carried out at the 
penetrant remover temperature of 25 degrees C for 18 hours. Then, after flushing the 1st penetrant 
remover enough with pure water, the sodium perborate penetrant remover was used 2% of the weight 
adjusted to pH9.0 with the hydrochloric acid as the 2nd penetrant remover, and shaking immersion 
was carried out at the penetrant remover temperature of 30 degrees C for 1 8 hours. 
[0026] The rate of change of the water permeate flow of a hollow fiber was 101% before and behind 
the above-mentioned washing. From the scanning electron microscope (omitting SEM) photograph, 
exposure on the front face of the film was observed after washing ( drawing 1 ). 
Rate-of-change (%) =(water permeate flow after washing)/(water permeate flow before washing) 
X 100 [0027] About the hollow fiber of the membrane module of example of comparison 4 example 2, 
the 2-% of the weight citric-acid penetrant remover adjusted to pH4.0 with ammonia was used, and 
shaking immersion was carried out at the penetrant remover temperature of 25 degrees C for 18 
hours. 

[0028] The rate of change of the water permeate flow of a hollow fiber was 87% before and behind 
the above-mentioned washing. The exposure on the front face of the fikn was not observed after 
washing from a SEM photograph ( drawing 2 ). 

[0029] About the hollow fiber of the membrane module of example of comparison 5 example 2, the 
mixed penetrant remover of the 2-% of the weight ethylenediaminetetraacetic acid and 2-% of the 
weight phosphoric-acid 3 sodium which were adjusted to pH9.0 with the hydrochloric acid was used, 
and shaldng inmiersion was carried out at the penetrant remover temperature of 25 degrees C for 1 8 
hours. 

[0030] The rate of change of the water permeate flow of a hollow fiber was 86% before and behind 
the above-mentioned washing. The exposure on the front face of the film was not observed after 
washing from a SEM photograph ( drawing 3 ). 



[0031] 
fXable 2" 














1 0 1 96 




2mSi%^j^>m cpH4) 


8 796 




2ffia96>J >ifc=:^^y -^AcOS-^fae CpH9) 


8 696 



[0032] the nano filtration film with which the separation barrier layer which consists of a bridge 
fomiation poly piperazine amide which was made to carry out the interfacial polymerization of a 
piperazine and the trimesic acid chloride to the outside surface of the hollow filament supporting 
lamella of a polysulfone system as an example 3 compound hollow fiber based on JP,8-281085,A, 
and was obtained was fomied — using — a small nano filtration membrane module (Toyobo Co., Ltd. 
make) — producing — the water temperature of 12 degrees C to a supply pressure 2.3 to 2.5kg/cm2, 
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and 15 degrees C ~ 80% of recovery — one-month continuation water flow of tap water — having 
carried out . The water permeate flows in early stages of operation were 490L / day. The water 
permeate flows after continuous running were 23 OL / day. 

[0033] About this membrane module, the 2-% of the weight citric-acid penetrant remover adjusted to 
pH4.0 with ammonia as the 1st penetrant remover was used, and repeat washing was carried out for 
immersion 3 times with circulation at the penetrant remover temperature of 25 degrees C for 40 
minutes for 20 minutes. After flushing the 1st penetrant remover with pure water for flow rate 17 
L/min and 1 hour, the sodium perborate penetrant remover was used 2% of the weight adjusted to 
pH9.0 with the hydrochloric acid as the 2nd penetrant remover, and circulation washing was carried 
out at the penetrant remover temperature of 30 degrees C for 5 hours. 

[0034] The water permeate flow was recovered after the above-mentioned washing till 462L / day. 
[0035] On example of comparison 6 example 3, and these conditions, continuation water flow of tap 
water was carried out to the membrane module. The water permeate flows in early stages of 
operation were 490L / day. The water permeate flows after continuation water flow were 23 OL / day, 

[0036] The 2-% of the weight citric-acid penetrant remover adjusted to pH4.0 with ammonia was 
used, and repeat washing was carried out for immersion 3 times with circulation at the penetrant 
remover temperature of 25 degrees C for 40 minutes for 20 minutes. 

0037] The water permeate flow became 328L / day after the above-mentioned washing. 
'0038] 

Table 3] 
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[0039] 
[Equation 2] 

iHHa*: = > X 1 0 0 

[0040] 

[Effect of the Invention] It became possible for the washing approach of the membrane module by 
this invention to recover the membrane module engine performance effectively in the case of the 
membrane module of the membrane module in which the fouling matter carried out self-possessed 
deposition which especially a metal ion and the organic substance live together, and serves as 
fouling, without degrading the fllm. 
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Drawing selection drawing 1 jj^ 
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^s.ymrr>^::^^j^i)^mvfhin^. ±M^^mmmm iy:^-)\^m^o. sskft/orf xh-^td^K ^mmm 

%«T^^»^Lt^ ^/cM^^{b$-tf?ii^/cfi?)t{:gfe^® [0 0 16] ccDli^i^:x-jbtc-oc>r. 

CDpH«2. Ot>(±4. 5J^T?&^Sf^Ul^o m<D^it^ L/TT>^^r OCT p H 4 . 0 tCil^L//c2SS%^x 

@/mrp;tS/cfi6tc«pH«4. 0 7&^J:0fiF*UC^o >KiJfe^7K*fieffl 0 , J5t^Maa[2 -tt^^x^ 

[0012] *#fe?gtc:bH:t^||2gferf^«cD®^^'^@?iS^c ;uco«)!i&Ji<- h ct h «iJSS2 L/mintcr 

$>^o »*L/<«iflJ^';?S:^h y«i?A7&s^Cf6n^o ia iIL«cS^*|£SSU/Co ^fiTktcrSSfil 7L/nrin . 1 B$ 

±2. 5ss%WT7!?^we)n^o ^fc±n^j^^^^mm. ^t>s^-)i^EEuo. ASkq/^cm'tur^tc^ m.mc^ 

«M^^fb3H±nfC^/c(&CCgfe?^?gcZ)p HtJ 8 . 5«_b ^'tiy:^-)l^E.(Ommm^tT^xmm^tl9 2%CO^ 

9. 5J:UT:?:^^*f^Ul^o ^cD5^?{b^g/Nc}qix.^/cd?)tC limine -:>/c. 

«pH«9. 0«T;&5j:0?f^bli. * [3B[1] 

= (I ) X 1 0 0 



[0018] tb$5«^ 1 

^i^T. r>^^rccrpH4. otciasi//c2fifi% 

CCrgfe?tffi^SfeL. 2 0^Sia<!:4 0^>rlta^3[pItg»P 
iSL/iJt^4J|jSSL/c. 50 



[0019] ±5B©i5fc^;^ffirJ5fe'^U/c)g'=&i^^-;K;r) 

Ip|m^«2 3%r*o/Co 
[0 02 0] tbK«?(l2 

fflt^r. pH9. OtcigIg[L//c*ffi^ib:^h •;'^At5t?tffi 

ii^mu. m^mu^2 5'C(cx^iy:x-'j\^<omi^^- 



(4) 



1 1 - 1 9 4 8 9 



[0 02 1 ] ±i^<omi^:^^i:m^Lfcm'tiy^-J\^<D 
^-:y:x-JVmmtl. Zko/at^ trj:-:»fc. mmc<i:^ 

[0 02 2] btmiS 



[0023] ^nECO^i^yji^vm^Ofcm'tiy^ -^)\^(0 
'=tiP:x-;UMffi«0. 8kci/cm' <h3tCo/c. gfe^tci:^ 
[DiaS«5 4%'CAo/c. 

[0024] 

[^1] 











2®ft96>^X>a (pH4) 
»2^«: 2Sfl:96a»^'>a^hyi>A CpH9) 


9 296 




2mfi96^^i>Bft (pH4) 


2 396 




*»<t:M^ y ^rA (pH9) 


1 596 






5 496 



[0 02 5] mMmi 

4. 0:cillIgLifc2Mfi%i'x>K«t?f?g^^L'. m 

^•^iaa2 s-cfc-c, 1 sB^rai^i^rsa^Hifiu/c. 20 

2?5fe?*ffiiL'T^^tcrpH9. 0tCillMl/fc2a«% 

vex 1 sBtp^tii^aai^ie^ufc. 

[0026] ±iB©gt?^©B«S^-Ctti^*)eo2ifl*S© 
^<tmil 0 1 ^SM«i^SSSft^ (BSor 

SEM ) ^KJ:^, mW\k. J!iSffi©Sffl*iSI^3n/c 

^^fc^ (%) = (st#f«©®ji^ka) / (?5fe?^B5©2ja 

*fi) X 1 0 0 30 

[0 02 7] vcmmA: 

J|jfet^2©lS*i^a-;u©cfi^i^!jg{c-3i»r. r>-t^5K 



5KTtcrpH4. 0tCia^U/c2aS%i'X>i 

[0 0 2 8 3 ±fe©gt^©mrfS-ccf^*®©jSja7j<fi© 
^{b*« 8 7 %r ^) /Co serf?* i 0 i5t?f a(ci8«® 

©SSmtStl^S ofc (112) . 

[0 02 9] mmh 

iyfeP)2©ll*y;i-;i'©4'^7i^)!itc-:>i,i-r, :S^K:-c 
pH9. 0{CiaSL//c2aS%X9^U>i/TS>Hi^g? 

[0030] ±iB©i5t?f<DH>m-Ctti2g7^jg©S3a*a© 

©sffljisi^sn^c^'ofc (03) . 

[003 1 ] 
[«2] 











Se^m^fi : 2&&%^f:ti>Wt (pU4> 
^2^^^jft : 2aS96iS4ti>Sf^hJ;c?A (pH9) 


1 0 1 96 




2'SM%i^J^>m (pH4) 


8 7 96 




2SSWJif^U'>>^T= >mW^miiJ:l^ 
2Wi&%V >ms,i-h (pH9) 


8 696 



[0 03 2 ]||SS<^3 

m^^m^Mt LX. ^m^S 2 8 1 0 8 5-^<2ifB^ 40 

tf^hZ, 5 kci/drf , *S 1 2 'C;&^e) 1 5 •Cr. iHliR^ 
S«2 3 OL/a-C&o/Co 

[0 03 3] C<OK*i^^-^btc-:?i>r. Hm^^i so 



L/rr^-^t^rtcr p H4. 0tciii^L//c2aa:%i'x 

>Ki5fc?^ig^<^ffl gfe^^SJS 2 5 -C^r 2 0 ^WSi 
<b4 0^aa4 3|p|^OilbS5fe^«:IIS6l//t. WtKCCC 
SiEfi 1 7 L/rrrin . 1 B^P^. % 1 i5e^?K^Z5tC^iSL/:^cCD 
m2i5feH^?giL/TSMtCTpH9. 0tCiSSl//c2 

3 0 -C^r 5B#PBlS3^'tt?t^|l5^U/Co 
[0034] ±ie<Dgfe?^f*. Sjl7jcfi«, 4 6 2 L/B 

[0 03 5] tb*5«^6 

**IISgl//co aK*7J»J(DSia*fit3:4 9OL/0-C* 



(5) 



1 1-19489 



8 



(0036} T>*^rK:TpH4. Odcm^LfcZM 



* [003 7] ±iE(Dmmk. Sa*fi«. 328 l/b 

(0 03 8 3 
(^3) 











liSfei^tt : 2aa96>>ac>a (pH4) 
»2ft^«: 2m&96j&&.Kfmi-h^)'>l^ (pH9) 


8 9K 




2mfi96^JC>>a (pH4) 


S 896 



[0039] 



EHI* (>0 = ( 1 - 



[0040] 

i^FtC^Jl -C ;i- > i WIS'^**^^ L r 7 T > 4^ i /j: o 



5K105K [^2] 
■ ) X 1 0 0 

[01] ^^m<Dmi^i3mic ^ -sists^^cDig^H©^ 
[02] imm4<ommymicj:i>m^'ik<omm.m<o 
[03] tmm 5 (Dimijmvzja s . ijfe?t«coia*H 

★20 ©^MESm^-^SIc^^K-C*^. 



1 ] 



[03] 



(6) 



iRfBa^P 1 1 - 1 9 4 8 9 




(31) Int. a.* mmn FI 

B 0 1 D 71/68 B 0 1 D 71/68 

C0 2F V44 C0 2F V44 H 
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